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An Example of Subauroral Polarization Streams (SAPS)
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Solar Wind Conditions and SymH
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4 MAGE

Multiscale Atmosphere-Geospace Environment

°  Anewly developed ﬁrst-principles whole CAMERA 1.259 resolution in
geospace model MAGE is used to Global Magnetosphere

investigate the thCI’I’I’lOSphCI’C and Magpetopydrogyr}amics () \ the ther mOSphel’e
ionosphere responses to the Nov. 2003 g e RCM and ionosphere
extreme storm event. Ring Current

B-ficld, Plasma__ 1= domain
. MAGE two-way couples: » €
GAMERA: global MHD Density, Pressure g ReSOlVC S APS
magnetosphere. ;
* RCM: bounce-averaged drift
convection of ring current. 2 O What are the SAPS
° M 1 - ? = "=!
TIEGCM: 3D global ionosphere B < g3 effects on the I-T
thermosphere. 3 g5 0
*  ReMIX: 2D electrostatic potential = S 2 2 system’?
solver. § g ; EGCM
) o REMIX & Upper Atmosphere
° An integrated electron precipitation model: lonospheric Electrodynamics

mono-energetic from GAMERA, diffuse
electron precipitation from RCM.

E-field, Precipitation
—

<%

Zp, Ly, Neutral wind

°  Dynamic plasmasphere.
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Simulated Ion
Drift Velocities
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SAPS effects on ionospheric F2-region electron density in the Northern Hemisphere
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Q
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With SAPS: 1. Polar cap TOI and patches are strengthened; 2) Strong positive
storm effects occur at low and middle latitudes at storm late phase; 3)

TID characters are modified
{CG
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SAPS on-off
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A TEC [10%° el/m?]

18
SAPS on-off
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15:00UT

SAPS on-off

21
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A TEC [10%° el/m?]

SAPS effects on
ionospheric F2-region
electron density in the
high latitude region:

1) TOI and polar cap patches
are enhanced and more
structured with SAPS-
enhanced middle latitude
electron densities

2) Midlatitude trough is
deepened and extended toward

noon with heating and ion drag
in the SAPS channel

3) Electron density changes
are enhanced globally with
both density depletion and
enhancements
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SAPS effects on global ionospheric TEC
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1. Polar cap TOI and patches are strengthened;
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TID characters are modified
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Geo Lat [deq]

SAPS effects on global thermosphere: temperature and winds
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With SAPS: 1) TAD propagation characters are modified; 2) Temperature is
decreased in the subauroral region on the dusk side, but increased at middle and

low latitudes; 3) Stronger winds on the duskside
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Summary

. TEC and electron density are enhanced in the afternoon
sector with SAPS, as a result, polar TOI is enhanced and
occurred more frequently with SAPS

. SAPS effects are global, changes are seen in TAD/TID
phases and amplitudes

. Electron densities are enhanced at middle and low latitudes
in the storm recovery phase with SAPS

. Both neutral temperature enhancement and depletion are ___
seen with SAPS TORMS



2013-06-01 Storm Event

SAPS off

Vertical profiles of temperatures in TIEGCM simulations with (left), without (middle) SAPS and their differences (right)
2013-06-01T12-00-00 SLT=21

Thermospheric Wind and Temperature Responses to SAPS
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Vertical profiles of temperature changes

induced by SAPS (right column).
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2013-06-01 Storm Event

Thermospheric Wind and Temperature Responses to SAPS
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SAPS-TIEGCM simulation (TIEGCM with an empirical SAPS
model) of the 2013-06-01 storm event. Vertical green dotted lines
indicate the auroral boundary. Blue dashed and solid lines show
ion drifts without and with SAPS. The red line gives the ion drifts
in the SAPS channel.
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SAPS caused about 50 m/s changes in meridional winds and >200 m/s in zonal winds at 200 km in TIEGCM simulations with SAPS
(red lines).

CENTER FOR
GEOSPACE STORMS



CG CENTER FOR
GEOSPACE STORMS




09:00
UT

SAPS on

SAPS on

00

(o3}

= = = N
N = ()] [00] o

H
o
TEC [101° el/m?]

18

16

=
N B

H
o
TEC [1018 el/m?]

2013-03-17T09-00-00
SAPS off

2013-03-17T18-00-00

SAPS off

= = (] = = N
o N B (o)} ] o
TEC [101° el/m?]

(o]

B (o] (o] = = = = =
(=] N N [e)] [a]
TEC [101° el/m?]

N

SAPS off-on

SAPS off-on

A TEC [10%® el/m?]

A TEC [10® el/m?]

CENIEK FUK

GEOSPACE STORMS



Pedersen Conductance
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GEO equator zonal ion drift [m/s]
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